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dient of 1 : 200 or more for a di�tance of about 2 kilo
meters, 1� miles. Under this supposition, the locomo
tive would, on its regular trip, have had to do about 
15 per cent. of duplex working. As a matter of fact, it 
has reRulted that the large engine takes trains of 180 
tons alone over gradients of 1 : 100. 'fhere is only one 
long gradient of 1: 100 and 1: 94 between Freilassing 
and Traunstein, on the Salzburg line. where the as
sistance of the auxiliary engine is required over a dis
tance of 12 miles. Trams of 200 tons are to ascend at 
a speed of 31 miles (50 kilometers) on this gradient. 
Otherwise the use of the auxiliary plant is limited to' 
starting and getting up speed after slow runs, and on 
the whole the duplex working is confined to 5 per 
cent. of the total track length. During the official 
tests which took place in March last, the engine hauled 
a train of 183 tons over a long gradient of 1 : 500 and 
1 : 400 with a speed of 54 miles per hour; on a gradient 
of 1 : 5.'>, between Miesbach and Schliersee, a speed of 
30 kilometers (18'G miles) was realized, in that case, of 
course, with the assi�tance of the auxiliary engine. 
Snow and ice have as yet not caused any trouble, al
though severe snow stOl'ms, followed by extreme cold 
and heavy drifts, have been experienced. 

The complicated construction and the large number 
of axles have been commented upon adversely. With 
regard to the former point, it may be said that the 
four-cylinder engines of Mallet & De Glehn, whose 
right of existence nobody questions nJw, are certainly 
not any simpler. A four-coupled engine of the latter 
type has, on the contrary, two more coupling rods and 
four more bearings. anti the secondary mechanism is 
essentially more bulky than the auxiliary engine. It 
is  further to be considered that De Glehn's secondary 
mechanism is al ways running, which means additional 
friction, oil and repair. With the auxiliary engine 
under notice, which is idle for 95 per cent. of the run, 
those additional expenses come m to the amount of 5 
per cent. only. There IS a further advantage as com· 
pared with compound locomotives fitted with change
over gear, in being able to work with fresh steam in 
both engines. Such locomotives have to resort to 
strong throttling, and hence to waste steam, while the 
main and the . ..auxiliary engines of Messrs. Krauss & 
Company work with full boiler pressure. 

As concerns the second point, the locomotive has ex
actly as many driving and carrying axles as the "Ame
rican Atlantic" type, which is more and more coming 
to the front. Together with its three-axled tender, it 
has not any more axles than the normal "Am�rican" 
class, with its four-axled tender. 

Tne external appearance will probably not please in 
England, since the locomotive is built on the German 
"evel'ything outside ': style. It must be granted that 
the two separate and entirely different gears make the 
engine 10M somewhat complicated, to which appear
ance one has first to accustom oneself. But this might 
be altered. It is manifest that four-coupled locomo
tives could be provided with this auxiliary gear. Such 
engines might rival the six-coupled locomotives of the 
American ten-wheel class. We are indebted for cuts 
and particulars to Engineering. 

�YGEN, FRESH AIR AND HE ALTH.* 
ALL biologists agree that oxygen is the prevailing 

essence of the body; is the most important agency and 
is the chief element in the health of man. 

The world is seven-tenths oxygen. The grea� oceans 
are three-fourths and the water we drink is two-thirds 
oxygen. 

The solid matter of the earth is over sixty per cent. 
oxygen by weight and ninety per cent. in bulk. If a 
man weighs 150 pounds, 110 is oxygen, and if the 
oxygen were set free, it would fill 750 cubic feet of 
space. 

What we call fire is but the dangerous activity of 
oxygen. The flalile you see is but the union of carbon 
with oxygen. Oxygen is all activity; its mission is to 
change; it tears down only to rebuild; if it destroys by 
fire, it saves all the materials and quickly uses them to 
rebuild something else. It is the great builder of the 
animal kingdom and is man's greatest friend, for it de
stroys the bad parts of the living tissues and builds 
good in its place. 

Oxygen may become dead if confined in a close room; 
that is why we notice that dead smell in rooms that 
have been closed for any length of time. 

Sunlight also has much to do in keeping air in a 
healthy condition. No plant can grow in the dark, 
neither can man remain healthy in the dark, ill venti
lated room. When the first blind asylum was erected 
in this State (Mass.), the committfle decided to save ex
pense by not having any windows. They reasoned, 
very logically, as the patients could not see, there was 
no need of any light. It was b uilt without windows, 
but ventilation was well provided for, and the poor 
sightless patients were settled in the house. But things 
did not go well; one after another began to sicken and 
great languor fell upon them; they felt distressed and 
restless, craving for something they hardly knew what. 
After two had died and all were ill, the committee de
cided to open the windows. The sun poured in and 
the white faces recovered their color; their flagging 
energies and depressed spirits revived, and health was 
restored. Is this not a good illustration of the necessity 
of sunlight in the animal economy? 

Take an illustration of the necessity of oxygen in 
water, which I have told you is  of itself two-thirds 
oxygen in composition. Let it stand in a room any 
length of time. it becomes insipid; the oxygen en
trapped between its particles has become dead or lost. 
Take fishes and put them in a limited quantity of 
water and they soon die. Why? All healthy water 
has oxygen entrapped between its particles. The gills 
of the fish are its lungs, and they take water into their 
mouths and force it back through their gills and thus 
take out the oxygen, the same as is done in our lungs; 
and as soon as this is all consumed, they die, just as we 
would do if we breathed carbonic acid gas. 

Small bodies of water become slimy and covered with 
what some call "frog pond," but frogs have nothing to 
do with it, for if you confine rain water in hot weather, 
the same thing will occur. There is no water so pure 
as that you see in the little rivulet dashing over the 
roeks, as in that way a full supply of oxygen is en-
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trapped between its particles. It is the same with large 
bodies of water thrown about by the wind. Ail' is only 
two-fifths oxygen, but without it there could be no 
fire. The greater the draught, the greater the fire. 
You all know that fire burns much better some days 
than others, from the fact that the barometer is higher, 
causing a greater pressure on a square foot of air, and 
is as 1,000 to G23 for moist easterly air, and that which 
we inhale contains thirty-six times more moisture than 
pure westerly breezes. if the air was pure oxygen, we 
should quickly burn up, and when a fire was once 
started it would finish up the building before the engine 
could reach it. Fire is the union of oxygen and car
bon. You know the electric light has to have carbon. 

A drop of blood contains the entire human body in 
miniature, in that it holds all the elements for a com
plete being. 'l'he blood cal'l'ies carbon for the purpose 
of exciting the oxygen, aud the air cells of the lungs 
bring it oxygen, just as the bellows will blow air upon 
the fire. The greater supply of air, the greater the 
draught and the more intensely the fire will burn. So 
life exists just in proportion as we breathe and exercise. 
In a good sized man there are three million of cells, one 
half air and the other half blood cells. 

I have said that oxygen and carbon have a strong 
affinity for each other. At birth, at the first inspira
tion, the oxygen enters the air cells; a process called 
endosmosis takes place, whereby the oxygen passes 
into the blood cells, uniting with the carbon, forming 
carbonic acid gas, which in turn passes into the air cells 
(just as the rays of the sun pass through glass) and is 
bJ;eathed out. 

Befbre the oxygen entered the blood cells the blood 
was full of carbon and dead matter. Carbonic acid gas 
is the union of oxygen and carbon. If the blood did not 
get any oxygen, it would not move out of the cells, but 
when uniting with oxygen it becomes red, vitalized, 
life-giving blood and immediately starts on its mission 
through the arteries to every part of the system, there 
to undergo a change in the capillaries (which are hair
like, hollow tubes), which convey the blood from the 
arteries to the veins. Here in the capillaries a burning 
process takes place, just as in the stove. Hel'e the oxy
gen exchanges its life-giving properties for carbon. It 
builds and destroys. 

Now if there is more carbon than oxygen, that is, if 
we do not breathe enough air, dead matter remains in 
the system because there is not enough oxygen to burn 
up all the carbon. Then there is dt'ad matter left in 
the system which may cause disease of some organ. 
This burning is life. If you lift your arm or your little 
finger, it is necessary that some oxygen should burn up 
some carbon in order to set free the force necessary to 
move the muscle. 

Fire and heat are simple expressions of force. The 
engine moves by force of the consuming oxygen and 
carbon. You burn when you exercise. The more 
exercise, the faster you burn, and more dead matter is 
thrown off, for this burniug is life, and there is no other 
way of existing. Does this not show us that all ani
mals should have some exercise in order to keep them 
in a healthy condition? We cannot live without burn
ing. and we cannot burn without oxygen, which we 
only get in the air we breathe, and without it we could 
not exist three minutes. 'V ere we obliged to rebreathe 
our own breath we should die in that length of time, 
as the air we exhale is full of poison. Life depends 
upon oxygen and m ust have it. Refuse it or stay in a 
room where the air is not changed, the blood stag
nates, dead matter remains in the system, the muscles 
put on a tired feeling due solely to this cause, and is 
cured, not by medicine, but by natural oxygen alone. 
I say" natural," as chemists can produce oxygen, but 
it lacks Nature's vitality. When we do not have oxy
gen enough the heart acts feebly, the impulse of diges
tion is withdrawn, and the food may ferment i n  the 
stomach or pass out undigested and unused; the blood 
clogs the brain, the head begins to ache, the dead 
tissues through the body, instead of being carried off 
by the exhalations of the lungs and skin, are collected 
in every nook and corner, where they become a fertile 
soil in which the bacilli of tuberculosis thrive (as they 
enjoy just such soil), and are sure to make their nest; 
and colds, catarrh, and all other diseases of the air 
passages find good stamping ground. 

All scientists say that oxygen carbonizes the tissues, 
and whenever carbon and oxygen meet, a fire ensues, 
as real as in the stove or furnace. 'l'his is what keeps 
the blood up to a much higher temperature than the 
hottest sumlller day. One great trouble with human 
kind is that we do not half breathe. A man weighing 
150 pounds should have a lung eapacity of twelve pints, 
while many persons only inhale from two to three pints 
at each inspiration; but singers i nhale from seven to 
eight pints. 

In a drop of blood there are one million corpuscles, 
and at each inhalation twenty millions are destroyed 
and their places are taken by new ones. The oxygen 
tears down all the worn out tissues. This dead matter 
is caught up by the blood and whirled back to the 
lungs, where it again meets oxygen, is purified and goes 
bounding back through the system. 

One great cause of colds, catarrh, bronchitis and 
pneumonia is that the system has become weakened by 
being in hot, ill-ventilated rooms, not being supplied 
with enough oxygen to take care of all dead matter, 
and in this weakened state persons go out into cold air 
-a change of GO or 70 degrees-and take cold, not from 
getting into the cold air, but by coming from over
heated, sealed up rooms. If we were IIIore in the habit 
of wanning our blood in winter by taking brisk exer
cise "under the canopy," and less inclined to coddle 
ourselves up in nearly hermetically sealed rooms 
warmed with hot air furnaces with a tropical tempera
ture, we should be a far healthier people. 'fhe presence 
of dead matter in the system is the cause of most dis
eases, and as oxygen is the greater factor in preventing 
them, I have thus emphasized its effect on the system. 

I have said blood dies every second; that it loses its 
character of being blood; therefore, we conclude nutri
tion of the body consists of the white disks and the vi
tality in the red disks. 

If, after eating pure food, fresh outdoor air is 
breathed, the blood will show a large increase in red 
corpuscles, but by drinking tea, coffee or other stimu
lauts the. red disks are decreased in serious proportions. 
Loss of sleep would do the same. Now before a cold is 
eaught the white corpuscles must be dilllinished by, 
we�kness, preventing the tloO(t 'frorn I¥5sill�ilMing fQO<l. 
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This being the case, we should let all stimulants alone, 
eat such tood as will be readily assimilated to restore 
the white corpuscles and take a full supply of fresh air 
to transpose them into red disks. Colds should be 
looked after, as they often start their victims toward 
the grave, but no half breathing will do this. Nine
tenths of the human race do not half breathe, conse
quently the blood is not in a healthy condition; but 
full, deep inspirations many times a day, with perfect 
exhalations, will make the blood healthy and send a 
cold kiting. 

Oxygen is indispensable in the food we swallow to in
sure perfect digestion. The teeth were made for a mill 
t o  grind the food, and during this process both oxygen 
and saliva are mixed with it. Persons who have lost 
their teeth or bolt their food are more liable to become 
dyspeptic from the lack of oxygen and saliva, as these 
are the most active promoters of digestion. 

We often see pale, anemic young ladies; they need 
not be so if they would eat proper food and fill their 
lungs with fresh air, which is free to all. 'fhey live 
mostly on bread, 8weetmeats and candy, food ill fitted 
to make white disks; consequently what little oxygen 
they get cannot make red disks, as there is not proper 
material by which nature can perform her duty. The 
system is full of dead soil, the person becomes debili
tated and is a fit subject for tuberculosis germs to make 
lodgment in, for that is just the soil they like and in 
which one will produce over sixteen million in twenty· 
four hours, as they double every hour. Figure it up 
and see if I ha ve the figures large enough. 

There are two /!allons of blood passing through the 
lungs every twenty-four hours, requiring more than 
three thousand gallons of pure air to change it from 
death to life giving blood. The colorless young ladies 
spoken of do not more than a quarter breathe; proba
bly J1lOSt of them do not inhale lllore than two or three 
pints of air at each inspiration, when it should be from 
six to eight to change the blood and rid the system of 
the dead matter which is clogging it. 

If a person inhales enough fresh air and has disks 
enough to keep up a good nre, the baeilli tuberculosis 
will burn up, as they cannot stand such a fire. Fresh 
air is a germicide. To illustrate how quickly the air in 
a room may become impure, I will cite a school room 
examined in Boston. Two hours after the children had 
been in session there was found eighteen times more 
carbonic acid gas than there should be to keep them 
healthy. Many of you remember the black hole in 
Calcutta, where 14G prisoners were put into a close 
prison and only 23 were found alive in 1 he morning, 
and most of those died of typhus fever in a short time. 
After the battle of Austerlitz 300 prisoners were placed 
in a prison and 260 died in a very short time. This 
shows us very clearly the effects of bad air on the ani
mal economy. 

A few words about consllmption. 
Bacilli germs make a lodgment in the lungs, and, 

like a besieging army around a city, every weak point 
is attacked, and the weaker the lung, the greater the 
predisposition to consumption. At night the rooms are 
shut tight to exclude all fresh air possible; they have 
on double windows and cotton stuffed in every crevice 
where it is thought there is a chance for fresh air to 
enter; then occupants feel weak in the morning and 
wonder how it is they take cold so easily. They think 
there must be something wrong about tllAir system and 
consult the doctor. 1 have noticed that children who 
have bronchitis or pneumonia (especially among the 
poorer classes) are usually worse in the morning, when 
we should expect to find them better. Why? During 
the day, especially where there are children, the door 
is opened every few moments and in comes a gust of 
fresh air, but in the evening, as soon as they are in bed, 
the door is shut for the night, and this lllay be cleated 
so that there is no chance for fresh air to enterthe room 
of the sick child. Between the stove, mother and child 
all the oxygen is soon consumed. The child's lungs are 
so diseased that they can take in but little air, conse
quently need that of the purest kind, but this they can
not get in these close rooms, and lllany a parent has 
been made to mourn the loss of a dear child simply be
cause she thought if it got a breath of fresh air it would 
take cold. It is the same with consumptives. When 
the cool weather comes they shut themselves up in hot, 
ill-ventilated rooms or go south, where the air is rarefied 
by heat, instead of taking exercise several times a day 
in open air and filling their lungs to their utmost 
capacity. They never inhale more than a third of what 
they should to burn up the bacilli that have made a 
lodgment in that part of the lungs which have been 
deprived of fresh air. They shut themselves in close, 
ill-ventilated rooms in the fall, and do not permit them
selves to get a breath of fresh air until spring. One 
bacillus in such a lung will produce more than sixteen 
million in twenty-four hours. They often spit upon a 
handkerchief, and each sputa contains three million 
germs and in twenty-foul' hours over six billions. If 
any of this sputa dries, the germs float and we inhale 
them, we breathe them in, and if they find the right 
soil, you can see how fast they propagate. You hear a 
great deal about consumption being contagious. The 
germs are floating everywhere, even in this room, b ut 
don't be alarmed. Physicians, nurses, members of the 
family in attendance, washerwomen and ragpickers 
never take it if they get a fair amount of fresh air. If 
you could only see the air of this room under a micro· 
scope, you would want to get out, As fresh air is a ger
micide, no one ever need take consumption, as fresh ail' 
costs nothing. I always expel all the air frolll my lungs 
when I leave a crowded 1'00111, and fill them with fresh 
air as soon as I get outside. 

Be sure to have your sleeping room windows open 
lIlore or less, as the weather Illay be, and you will be 
less subject to take on any disease, which is usually 
brought on by overeating, eating at improper tinies or 
improper food and staying in ill-ventilated rooms. 

The results obtained by the N ohel Dynamite Cor
poration in 189G, while not quite as good 34! expected, 
have been sufficient to warrant the payment of a divi
dend of 12 per cent. for the year, says the Engineering 
and Mining Journal. The capital is $9,127,000, in $50 
shares. The net profits in 189G amounte(l to $1,101,560, 
and the sum paid as dividend was $1,080,450. The re
port says that the business was g

. 
00 .. d during the ye;tr, 

except in Germany. It is proposed nOw to �l)t&Pllllti 
factories �n the Vuiteq States. 
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